8751H/8753H 


Single-Chip 8-Bit Microcontroller 


MILITARY INFORMATION 











DISTINCTIVE CHARACTERISTICS | 
© Military Temperature Range @ Pin-compatible with entire 8051 Family 
~ -55 to + 125°C (Tc) @ Futl-duplex programmable serial ports 
@ 4Kx8 EPROM (8751); 8K x8 EPROM (8753) @ 32 1/O lines (four 8-bit ports) 
@ 128x8 RAM @ Supports Adaptive EPROM Programming 
@ 64K bytes Program Memory space @ EPROM Security Feature 
@ 64K bytes Data Memory space @ Two 16-bit Timer/Event counters 


The 8751H and 8753H are members of a family of 
advanced single-chip microcontrollers. Both the 8751H, 
which has 4K bytes of EPROM, and the 8753H, which has 
8K bytes of EPROM, are pin-compatible EPROM versions 
of the 8051AH and 8053AH, respectively. Thus, the 
8751H/8753H are full-speed prototyping tools which pro- 
vide effective single-chip solutions for controller applica- 
tions that require code modification flexibility. Refer to the 
block diagram of the 8051 family. 


The 8751H/8753H devices feature: thirty-two |/O lines; two 
16-bit timer/event counters; a Boolean processor, a 5- 
source, bi-level interrupt structure; a full-duplex serial chan- 
nel; and on-chip oscillator and clock circuitry. 













Program and Data Memory are located in independent 
addresses. The AMD family of microcontrollers can access 
up to 64K bytes of external Program Memory and up to 64K 





GENERAL DESCRIPTION 


bytes of external Data Memory. The 8751H and the 8753H 
contain the lower 4K and 8K bytes of Program Memory, 
respectively, on-chip. Both parts have 128 bytes of on-chip 
read/write data memory. 


The AMD 8051 Microcontroller Family is specifically suited 
for contro! applications. A variety of fast addressing modes, 
which access the internal RAM, facilitates byte processing 
and numerical operations on small data structures. Includ- 
ed in the instruction set is a menu of 8-bit arithmetic 
instructions, including 4-cycle multiply and divide instruc- 
tions. 


Extensive on-chip support enables direct bit manipulation 
and testing of 1-bit variables as separate data types. Thus, 
the device is also suited for control and logic systems that 
require Boolean processing. 


BLOCK DIAGRAM 
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CONNECTION DIAGRAMS 
Top View 


Veco 





1 
Pua 2 Poo 
Pi.2 3 Pow 
Pas : Po2 P15 
Pra 5 Pos 
Pis ‘ Pos P16 
Pig 7 Pos P17 
Ps7 8 Pos RST 
RST/Vpp 9 Po7 P3.0 
P3.9/RxD 10 EA/Vpp NC 
P3,4/TxD " ALE/PROG Pa 
P3.2/INTo PSEN 2 
P3.3/INTy Po7 pas 
P3.4/To P26 : 
Pas/T1 TJ Pos Pat 
P3,6/WR _} P24 Pas 
Ps.7/RD P23 
XTAL, |) P22 
XTAL, P24 
Vss PT) P29 CD010870 








iT 


SECONDARY 


CD005651 


Note: Pin 1 is marked for orientation. 


LOGIC SYMBOL 






TT 


ADDRESS & DATA BUS 


PORT2 


HT 


LS001325 


ae ene eee er 
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MILITARY ORDERING INFORMATION 
APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL (Approved 
Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid Combination) is formed by 
a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Device Class 

d. Package Type 

e. Lead Finish 


8751H 8 1B. 


jo 


A 
— LEAD FINISH 


A= Hot Solder DIP 


d. PACKAGE TYPE 
Q = 40-Pin Ceramic DIP with View (CDV040) 
U = 44-Pin Ceramic Leadiess Chip Carrier 
with View (CLV044) 








c. DEVICE CLASS 
/B =Class B 


= b. SPEED OPTION 


Blank = 12 MHz 
-8=8 MHz 














a. DEVICE NUMBER/DESCRIPTION 
8751H/8753H 
Single-Chip 8-Bit Microcontrollers 


Valid Combinations 


8751H 
8751H-8 
8753H 
8753H-8 


Valid Combinations 







Valid Combinations list configurations planned to be 
supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 
combinations or to check for newly released valid 
combinations. 


/BQA, /BUA 


Group A Tests 


Group A tests consist of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 


4-15 





H€SZ8/HISZ8 


8751H/8753H 





ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 
Voltage on Any Other Pin to Vss 

(Except Vpp) 
Voltage from Vpp to Vss 
Power Dissipation 








OPERATING RANGES 


-65 to + 150°C Military (M) Devices 


Temperature (TC)..........cccceeeee erent eters -55 to +125°C 

saetineeenin -0.5 to +7.0 V Supply Voltage (VCC)... t4.5 to $5.5 V 

..-0.5 to +21.5 V Ground. (VSS) s42c2 tae sevetes ase rtetedees ces Me tiees seine OV 
ee er eee 2W 


Operating ranges define those limits between which the 


Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 


functionality of the device is guaranteed. 


reliability. 


DC CHARACTERISTICS over operating range (for APL Products, Group A, Subgroups 1, 2, 3 are tested 
unless otherwise noted) 


Parameter Parameter 
Symbol Description Test Conditions Min. Max. Unit 
Vid input LOW Voltage ey. Ge 


Vita t Input LOW Voitage to EA ——aere 





7 
6 Raa 


< 














won 





Le NNN a SS _ SF 





loc 


Vin t Input HIGH Voltage (Except XTAL2, RST) , Pc" _ GZ Voc + 0.5 Vv 

Vini 7 | Input HIGH Votlage to XTALa, RST ort al v 

Vou Oitput LOW Votiage Pars 1.2. (Noe) | to ees 
yes Output LOW Voluge (Port 0, ALE, PEER) Now) Lome TT oes Ty 

VoH Output HIGH Voltage (Ports 1, 2, 3) 1H =—60 pA 2.4 Vv 

Output HIGH Voltage i 

Vous (Port 0 in External Bus Mode, ALE, PSEN) | OM -300 HA 2.4 v 

fie Logical 0 Input Current P1, P2, P3 te Vin= 0.45 V -500 
Mut Logical 0 Input Current to EA/Vpp 2 i, © | Vin=0.45 V -15 mA 

tive Logical 0 Input Current to XTALa ge «| CXTAL1 = Vs, Vin = 0.45 V -45 mA 

iu input Leakage Gurent to Por@® WY | 04s<Vn<voo | —*| #100 [HA 

in Logical Input Curent to eRe P| Ww=2av dT TO 
in input Curent 10 FST@ Mi AcE Feset | Vin<WVoo= 15 W [500 [aa 

: All Outputs Disconnected, 

I Power Supply Cur g J 275 mA 

sa 7 PP ‘die i i EA = Voc 

Go| Gapactance SRS SC*d Cet wre Taneso | oF 

oh Ta = 25°C, Vpp = 5.0 V, 

lpp Power-Down Currem® (Note 2) Voc =0 V 10 mA 
Notes: 1. Capacitive loading on Ports 0 and 2 may cause spurious noise pulses to be superimposed on the Vos of ALE and Ports 1 and 3. The noise 


is due to external bus capacitance discharging into the Port 0 and Port 2 pins when these pins make 1-to-0 transitions during bus operations. 
In the worst cases (capacitive loading > 100 pF), the noise pulse on the ALE line may exceed 0.8 V. In such cases it may be desirable to 
qualify ALE with a Schmitt Trigger, or use an address latch with_a Schmitt Trigger STROBE input. 

Power-Down Icc is measured with ail output pins disconnected; EA = Vcc = 0; XTAL2 = N.C.; RST = Vpp = 5.0 V. 

is measured with all output pins disconnected; XTAL, driven with tcLCH, tcHCL = 5.ns, Vit = Vss + 5 V, VIH = Voc - § V; XTAL2 = N.C.; 
EA = RST = Vcc. 


+ Group A, Subgroups 7 and 8 only are tested. 
+t Not included in Group A tests. 
* Not tested; guaranteed by design. 





















See Section 6 of the MOS Microprocessors and Peripherals Data Book 
{Order #09067A) for Thermal Characteristics Information. 


4-16 


SWITCHING CHARACTERISTICS over operating range (for APL Products, Group A, Subgroups 9, 10, 11 
are tested unless otherwise noted) 

(Load Capacitance for Port 0, ALE, and PSEN = 100 pF, Load Capacitance for All Other Outputs = 80 pF) 
External Program Memory Characteristics 





Parameter Parameter 
Symbol Description | min. | 
[Ween "| Osoltator Frequency 
m2 [fT 95 TO 


12 3.5 8 


rovci-85 | Ts 


tax | Adress Hold Aer ALE Ee rs 
tuuw [ALE fo Vat si in a a ee 165_| rs 
‘wet [ALE to PSER ce ns 


3tcicL-75 ns 
teu | PSEN Vad natn i ao | eee | ns 
textz__| input ins Float Ater PEN] | «@ |] eas 
| s8 {| 00 | 
eee 
[| 




















tpxayv Address Valid After PSEN 
Address to Valid instr in 252 460 BtcLoL— 165 ns 
Addr Float After PSEN 20 20 |i 20 ne 











External Data Memory Characteristics ; Oo 


| gitepsc. | Variable Oscillator 
Parameter Parameter 


Symbol Description | malin | Max. | min. | Max. Unit 


peso || ecu 100 _ | ns 
| | Btcuci-100 | 
| 











2 
a 












ns 

440 5tcLc- 185 ns 

0 ns 

165 2tcLcL-85 ns 

830 8tcLcL- 170 ns 
940 Sterc.-185 | ns | 

| 440 [| 3torci-65 | strc +65 | ns 


2 
a 


4tcLcL- 145 











tcic_- 85 ns 

800 7tcicL- 75 ns 
60 tcicL-65 ns 
20 20 ns 

















18 148 60 190 totcL-65 tcLcL+ 65 ns 


External Clock Drive’ 


= 


Iteuce a 12 Hz 
ive a CR = 


*Not tested; these specs are controlled by the Teradyne J941, J983 tester. 








Parameter Parameter 
Symbol Description Unit 
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8751H/8753H 





SWITCHING CHARACTERISTICS (Cont'd.) 
Serial Port Timing — Shift Register Mode (C, =8 pF) 














tXLXL Serial Port Clock Cycle Time } 1.0 | 
toVxH Output Data Setup to Clock Rising Edge 700 -— 1117 
txHOx Output Data Hold After Clock Rising Edge 49 

txHDX Input Data Hold After Clock Rising Edge fo | fo | 
txHDV Clock Rising Edge to Input Data Valid rf woof 





EPROM Programming and Verification Characteristic 
(Ta = +21 to +27°C, Vcc = +5 V +10%, Vgg =0 V) 


+ 








































Parameter Parameter : 
symbol Description fin. [Max.| min. ]max.| Min. | 


Parameter Parameter a> 
Symbol Description ‘ ¢ 


r =z. Unit 
Ipp Programming Supply Current # a aes 30 mA 
1/teLcL Oscillator Frequency 3 “ 4 MHz 
tAaVGL Address Setup to PROG™ 48tcLCL 
IGHAX Address Hold Aft a 48tcLCL 
tovGL [Data Setup tg 








tGHDX Data Hold A PR 48ICLCL 








[tensn | Pa ERR 


48tcLcL 








*Not tested; guaranteed by design. 
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48tcLCL 





Vee Held afr PROG fl 
tGLGH PROG Width 45 55 ms 
tava Adgress to Data Vali ee 
te.av ENABLE to Data Val ee ee 
teHaz Data Float After ENABLE [0 48tCLCL 





